Effect of air on water capillary flow in silica nanochannels by Zambrano, Harvey et al.
  
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 • Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 • You may not further distribute the material or use it for any profit-making activity or commercial gain 
 • You may freely distribute the URL identifying the publication in the public portal ? 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Aug 10, 2016
Effect of air on water capillary flow in silica nanochannels
Zambrano, Harvey; Walther, Jens Honore; Oyarzua, Elton
Published in:
American Physical Society. Bulletin
Publication date:
2013
Document Version
Publisher's PDF, also known as Version of record
Link to publication
Citation (APA):
Zambrano, H., Walther, J. H., & Oyarzua, E. (2013). Effect of air on water capillary flow in silica nanochannels.
American Physical Society. Bulletin, 58(8), [Abstract: R6.00005].
Abstract Submitted
for the DFD13 Meeting of
The American Physical Society
Eect of air on water capillary ow in silica nanochannels HAR-
VEY ZAMBRANO, Universidad de Concepcion, JENS WALTHER, Technical Uni-
versity of Denmark, ELTON OYARZUA, Universidad de Concepcion | Capillarity
is a classical topic in uid dynamics. The fundamental relationship between capil-
larity and surface tension is solidly established. Nevertheless, capillarity is an active
research area especially as the miniaturization of devices is reaching the molecular
scale. Currently, with the fabrication of microsystems integrated by nanochannels,
a thorough understanding of the transport of uids in nanoconnement is required
for a successful operation of the functional parts of such devices. In this work,
Molecular Dynamics simulations are conducted to study the spontaneous imbibi-
tion of water in sub 10 nm silica channels. The capillary lling speed is computed
in channels subjected to dierent air pressures. In order to describe the interac-
tions between the species, an eective force eld is developed, which is calibrated
by reproducing the water contact angle. The results show that the capillary lling
speed qualitatively follows the classical Washburn model, however, quantitatively it
is lower than expected. Furthermore, it is observed that the deviations increase as
air pressure is higher. We attribute the deviations to amounts of air trapped at the
silica-water interface which leads to changes in the dynamics contact angle of the
water meniscus.
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